FIG. 1 



Received packet (VC-multiplexed cell) 



Cell monitoring portion (Top cell and end cells 
detection, VC extraction) 



Ceil 



Packet 
buffer 
memory 



Buffer 
controller 

_^_31 



Memory 
controller 



Syncronization 
signal 



30 



V 



Timing 
generator 



Bit-width 
conversion 
3 



Cell write 
& read 
address 
hold 
circuit 



K 

32 



N 

34 



Bit-width 
conversion 

_2 



Header 
write & 
address 
hold 
circuit 



35 



Bit-width 
conversion 
4 



36 



Bit-width 
conversion 
3 



Assembled 
packet 



K 

37 



33 



Buffer 
NO 
W/R 
order 



ii 



Top/End/VC 



Sequence 
controller 



40 



Ceil write 
& read 
order 



41 



Buffer 
management 
memory 



44 



Wrrte- 
completion 
& attached 
information 
reception 
circuit 



Buffer 
management 
portion 



Idle-buffer 

pointer [ V^c; 



46 



Under-assembly 
pointer 











Output-wait 
pointer 



47 



Buffer NO 
transmission 
circuit 



43 



Buffer NO, 
W/R order 



Header write 
completion inf. 
Buffer NO 
Attached inf. 



\ 42 



V 
O 

o 

O 



Write header cell 



Read header cell 



LENGTH CRC 

calculation added 



Buffer NO 
transmission 



Header analysis and 
generation portion 



Transmission Packet (Assembled, header added) 



a 
o 

$ 

(0 



CM 
O 




o 

<D o 

2 o 



CO 


— m 


CM ^ 


-o 






o 


1 


| 


£ 






CD 


_c 




h0 




.2 r- 


CD 




W CO 


Us 


2 


i 1 






r- 




CD 


O <° 




o 



FIG. 3 



64 bit 



8-64 Bit-width conversion 1 



Shift register 



< 



49 



50 



51 



52 



53 



8 bit 



42 



43 



44 



45 



46 



47 



48 







0 1 

1 


2 


3 


4 


5 


6 









8-64 Bit-width conversion 2 



64-8 Bit-width conversion 3 



Shift register 





1 


0 


53 


52 


51 


50 


49 












48 


47 


46 


45 


44 


43 


42 







- 6 



Cell TOP® 



34 



DATA G (D 
Cell TOP® 



35 



DATA G 



8 bit 



36 



* Cell TOP® 



64-8 Bit-width conversion 4 



DATA G (D 

37 

* Cell TOP® 
DATA G ® 



C 
CO 



4) 

o 

o 
c 

o 



S < 



9 



X 



CO "D 

£< 
o 
O 



o 



e 



a 



"D 

< 

5 



Ij 



> 
"o 
o 
a) 



73 

CO 



ti0~O 



g"8 

O 4> 



4) 
O 

a) 
c 

o 



e 






an 
eo 
r— 






u> 
u> 


_ W 


X 


CM 


ommar 


5 




o5 











+i 










X 






cell 


s 




i 


der 








CO 








o 
X 



e 



(D 
O 
~0 
0) 

> 
o 

CD 



to c w 

J S « £ 

" O c <D 

; o c k. 

^ £ E"° 



CO 
Q 



e 

c 
o 



e 



CL 

o 



® 

C 
O 

&. 

> 
c 
o 
o 



_Q 
CO 

T 

00 



CL , 



0) 

o 



® 

c 
o 
"w 

i_ 

> 
c 
o 
o 
+J 
JQ 
00 

T 

CO 



© 

c 
o 

<U 

> 
c 
o 
o 



@ 

O 
H 

O 



@ 

oc 



CD 

O 



> 

O 



Packet buffer 2 



FIG. 5 

Buffer management memory 44 



440 



Buffer NO=0 
=1 

=n 


Cell buffer 


< > 


Buffer 

management inf. 




Buffer link inf. 


Cell buffer 


< -> 


Buffer 

management inf. 


\ 


Header-write-completion 
flag & attached inf. 


m 


■ 


Header-write-wait control 
inf ■ 


Cell buffer 


< -> 


Buffer 

management inf. 





a 



Idle-buffer queue 
IBQ 



i 

o 
o 
o 
o 
o 



Under-assembly 
queue 



o 



X m 



UCQ 



WWQ 



Write-wait 
queue 



o 
6 



o 
6 



(Header write — 
A connected to OWQ) 

(If discard is 
indicated, 
packet is 

connected to IBQ) 



Idle-buffer pointer register 
45 



Head pointer 
Tail pointer 



Under-assembly pointer 
(SRAM) 46 



O 



Head pointer 
Tail pointer 



V 



Head pointer 
Tail pointer 



VC=0 



VC=m 



(If discard is indicated, 
packet is connected to IBQ) 

(At the time of completion of packet assembly 
and headerwriting, packet is connected to OWQ.) 



O 



Output-wait OWQ 

queue Qutput-waitpointer register 



Head pointer 
Tail pointer 



47 



(To Idle-buffer queue) 



FIG. 6 



Buffer management memory 44 



Buffer NO 
0 



Buffer link inf. (Next buffer NO) 



Header-write -completion flag & attached inf. 

Header-write-wait control inf. 
(Header-write-wait flag, Amount of cells in a 
packet, Buffer number of the end cell) 



440a 
440b 

440c 



Buffer NO 



FIG. 7A 



FIG. 7B 



FIG. 7C 



Packet buffer 2 Buffer management memory 44 

< > 



Cell buffer (0) ■>;<-. 



Cell buffer (d)| 



Cell buffer (a)V . 



Cell buffer (c)f ? 



Cell buffer (a \==z 



Cell buffer (b) 



Cell buffer (f)l 



< > 



< > 



< > 



Next buffer NO (a) .«:.. -j. 



iNext buffer NO (c)|H 



Next buffer NO (b) 



END 



Next buffer NO (f)| 



Next buffer NO (c).; 



ENDl 



Cell buffer (0) 



Top 
pointer 
value 



Cell buffer (a) 



Cell buffer (b) 



Cell buffer (c) 



End 
pointer 
value 



Cell buffer (d) 



Top 
pointer 
value 



Cell buffer (e) 



Cell buffer (f) 



End 
pointer 
value 



FIG. 8 



Buffer management part 



Packet buffer 2 




Buffer management 
memory 44 



Header- write 
-completion 
attached inf. 
reception 
circuit 



Header is read out from 
cell buffer b 



New header is written in 
cell buffer a 




Header-write 
-completion fl 

is set ON 
Attachen inf. 

is written 



43 



Header 
analysis and 
generation 
portion 



FIG. 9A 



Packet 
discard 


Header additional type 


Non- 
conversion 


Substitution 


Addition 



440b 



(D © 



FIG. 9B 



E 




2 




RH 








E 


■ ■ 


2 




RH 








E 




2 




RH 








E 




2 




1 RH 








E 


■ ■ 


2 




RH 



SH 



SH 



SH 



SH 



(Received packet) 



(Packet after header writing 
completion) 



©Attached inf = 
Addition 



©Attached inf .= 
Substitution 



©Attached inf.= 
Non-conversion 



(Transmission 
packet) 



RH : Header cell of received packet 
SH : Header cell added to transmission packet 
by header analysis and generation portion 



Discard 



Received packet ^\ 

-4 1- 

Cell monitoring portion 



FIG. 10 



^1 



Packet 

buffer 

memory 



Cell header 
copy circuit! 



Buffer 
controller 



V V 

Buffer 
mamagement 
portion 



Header 
analysis/ generation 
portion 



Buffer 
(S.R.) 



80 





Old 




HD 



2 




Old 




HD 



New 

header celt 









HD ! 



Timing 
Circuit 



Header 

copy 

portion 



3^ 



-83 



Top cell header 
extracted and 
maintained 



-82 



s 

81 



LENGTH 

CRC calculation 

added 



ATM header ATM header ATM header 



New 
header cell 



B 



Transmission packet 





HP-- 


i ™: - ,yj i" 


_ — - 

Mm 



FIG. 11 



Flowchart for packet assembly 



processing 



Cell reception, Packet assembly 



S1 



Assembly completed? 
(End cell?) 



YES 

<Header written ?> 



NO 



S2 
NO 





S3 




YES 


Assembled packet (in UCQ) 


is connected to OWQ 




S4 




< 



S5 



c 



Header^write-wait flag is 
set ON 

Assembled inf. (number of 
cells, end cell buffer NO) is 
stored into the top cell buffer 



END 



FIG. 12 



C 1 



Flowchart for monitoring the 
completion of header writing 



Information of header write 
completion is sent from header 
analysis and generation portion 

YES 



NO 



S5 



Header— write-comletion flag is set ON into buffer 
management inf. area of buffer management memory, 
attached inf. is written 



NO 

S7 <In header-write-wait queue?> 

I YES 



Buffer NO of writing completion inf. —►Assembly-completed top pointer 
End buffer in header-write-waiting conroi inf. 
—♦Assembly-completed packet is connected to OWQ as the end 
pointer of assembly completion 



FIG. 13 



lowchart for packet assembly 
processing 



Cell reception, Packet assembly 



S1 



NO 



S2 



Assembly completed? 
(End cell?) 

| YES 

<Header written?> 

YES S3 
Discard is ordered in atteched 



NO 



S30 



c 





N0 S4 


Assembled packet (in UCQ) 
is connected to OWQ 






< 



S31 



Assembly-completed packet 
(cells in UCQ) is discarded 
(linking buffer in UCQ to IBQ) 



S5 



Header-write-wait flag is 
set ON 

Assembled inf. (number of cells, end 
cell buffer NO) is stored into the top 
cell buffer 



END 



) 



FIG. 14 



Flowchart for monitoring the\ 
completion of header writing / 



Information of header write 
completion is sent from header 
analysis and generation portion 

YES 



NO 



S5 



Header-write-completion flag is set ON into buffer 
management inf. area of buffer management memory, 
attached inf. is written 



I NO 

S7 <In header-write-wait queue?> 

I YES 

<Discard is ordered in attached inf. S70 
of header write completion?> 



S8 

Buffer NO of writing completion inf.— ► Assembly-completed top 
pointer 

End buffer in header-wite-waiting conrol inf. 

— * Assembly-completed packet is connected to OWQ as the end 

pointer of assembly completion 



S71 

Buffer NO of writing completion inf.— * Assembly-completed 
top pointer 

End buffer in header-write- waiting area 

—"Assembled packet is discarded as the end pointer of 

assembly comletion 



END 



FIG. 15 



C 



Flowchart for packet N 
. transmission procesesins^ 

<D ► \< — 



S10 <Cell exists in OWQ?> 



S11 <Packet is being transmitted?>- 
NO 



YES 



(Top cell) 



1 



S12 



Request buffer controller for eel 
transmission 

i 



NO 



S16 



Next link buffer NO. is set into top 
pointer of OWQ 

Cell buffer NO. transmitted is linked to 
IBQ 



S13 



Header attached inf. is read from 
buffer management memory 



NO 

<Cell is the last cell in the packet?> 

I YES S14 



Packet-under-transmission flag is set OFF 



<Header addition?> 

NO 817 



YES (Header addition) 



S15 
S18 



Cell transmission is ordered to buffer 
controller 

I 



Next link buffer NO. is set into top pointer 
of OWQ 

Cell buffer NO, transmitted is linked to 
IBQ 



Packet-under-transmission flag is set ON 



S21 



<Header 4ubstitution?> YES (Header substituti ° n > 



I 



NO 

(Non-conversion) 



Next link buffer NO. is 
extracted from OWQ, 
reading of cell is ordered to 
buffer controller 



S26 



S22 



S27 



Next link buffer NO. is set 
into top pointer of OWQ 
Discard cell buffer NO. & 
transmission cell buffer NO. 
are linked to IBQ 



S23 



Next link bufFer NO. is set into top pointer 
of OWQ 

Cell buffer NO. transmitted & next link 
bufFer NO. is linked to IBQ 





S28 


Packet-under— transmission 


flag is set ON 





(Old header S24 
s discarded) 



Packet-under-transmission flag is set ON 



1 



S19 



S20 



Cell read is ordered to buffer controller 



S25 



FIG. 17 



AAL5 ATMCell 



O 

m 
111 

4- 

« 

W 

a 

yj 

m 
m 

P 



52 



VP I 


VP 1 


VC I 


VC I 


VC I 


PT2 


PT1 


pro 


CLP 


H 


E C 











Payload 



FIG. 18A 



Encapsulation of 
IP over ATM 



IP 



LLC 



SNAP 



FIG 



Encapsulation by means of 
intranetwork header 



IP Packet 



LLC/SNAP added 



0-47 







CPCS-PDU 


PAD 


CPCSUU 


CP I 


L 


CRC 








CPCS-PDU trailer added 


. 18B 


0-47 


1 


L 


2 


4 






CPCS-PDU 


PAD 


CPCSUU 


CPI 


L 


CRC 








CPCS-PDU trailer 
0-47 1 1 2 


4 


Intranetwork header 

i 


PAD 


CPCSUU 


CP] 


L 


CRC 



CPCS-PDU trailer 



0-47 



CPCS-PDU 


PAD 


CPCSUU 


CPI 


L 


CRC 



CPCS-PDU trailer 
(After adding intranetwork header ) 



FIG. 19 



210 

_^ 

Packet 
buffer 
memory L^- 



Controll 
memory 



/ 

DMA 



211 



< > 



212 

/ 

Cell 
assembly & 
disassembly 
(CLAD) 



Received packet 
(VC-multiplexes cell) 



Transmission 
^packet 
(Packet assembly 
completed cell) 



Interrupt 



M. P. 



-214 



213 

/_ 

Header 
analysis/generation 
(Softwa re/Fi rm wa re 
processing) 



